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Medical examination system 




The present invention relates to a medical examination system comprising a 
medical examination device and a control device to operate the medical examination device, 
wherein the control device transmits signals comprising contrql signals accompanied by ap 
identification code and wherein the examination device is provided with means to vmfy the 
5 identification code and is arranged to-.aecept the corresponding control signals when the 
identification code is correct and to reject the corresponding control signals when the 
identification code is not correct. 

Such a medical examination system is known firom the international patent 
application WO 00/30416. Jn the known system the medical examination device it is intended 
10 to operate has to be made known to the control device first. This needs to be performed by a 
manual coupling action, for instance by placing the control device in firont of the medical 
examination device or by establishing a cable connection between said devices. During this 
coupling the identification code necessary for wireless operation is transmitted. 

The maniial character of the necessary coupling act introduces a potential 
15 danger, since it can easily be forgotten. When a wireless control device is removed from an 
examination room it will still operate the medical examination device in that examination 
room. When the control device is brought into anotiier examination room it will operate the 
medical examination device in the previous examination room until the necessary coupling to 
the medical examination device in the same examination room is established. Evidently this 
20 may lead to potentially very dangerous situations. Probably the forgotten coupling act will 
only be discovered while one tries in vain to operate the medical examination device in the 
same examination room during which one is not knowingly operating the medical 
examination device in the provious examination room. In another situation when the control 
device is kept in storage, for rqpair or recharging, a potentially dangerous situation occurs 
25 each time the control device is inadvertently activated. 

It is an object of the invention to provide a device of the type as 
described above that solves this problem. 

The medical examination device according to the invention is therefore 
characterised in that the examination system fiirther comprises means for automatically 
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commumcating the identification code between the control device and the examination 
device. 



In a first preferred embodiment of the device according to the invention the 
communication means are arranged to receive the identification code fix)m the medical 
examination device for transmittance to the control device. 

According to a further preferred embodiment the communication means are 

^ O 9 

arranged for periodically transmitting the id^tification code and the control device is 
provided with memory means for temporal storage of the identification code. 
Advantageously the control device automatically forgets the identification code when it is out 
of reach of the conmiunication means. 

Preferably the communication means comprise Infira Red transmitter means 
and the control device is provided with Infira Red receiver means. 1d&?c Red conmiunication 
means have a limited reach thus allowing the identification code to be transmitted only in a 
confined area, such as fee examination room in which fee examination device is located. 

In a second preferred embodimmt of the device according to fee invention fee 
communication means are arranged to receive fee identification code firom fee control device 
for transmittance to fee examination device. 

In a practical embodiment fee communication means comprise intenrogation 
means for periodically retrieving fee identification code from fee control device. 

Preferably fee interrogation means comprise an KFID reader and fee control 
device is provided wife an RFID tag, RFID means have a limited reach feus allowmg fee 
identification code to be transmitted only in a confined area, such as fee examination room in 
which fee examination device is located. 

In yet a finrfeer preferred embodiment fee control device is provided wife a 
radio firequent transmitter and fee examination device is provided wife a radio firequent 
receiver. The use of radio frequent (RF) equipment allows fee signals to travel undisturbed 
feus assuring a high degree of reliabiKty of fee control over fee system; 

In an elegant embodiment fee identification code comprises a room 
identification code identifying fee room in which fee examination device is located. 

In a practical embodiment fee examination device comprises an X-ray device. 
As ah X-ray device is potentially dmgdrous for human health and needs to be operated only 
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under professional supervision the invention is very useful in combination with an X-ray 
system. In a further practical embodiment the control device is an X-ray foot switch. 

The invention also refers to a method for automatically communicating an 
identification code between a control device and a medical examination device in a medical 
S examination system according to a first embodiment of the invention comprising the steps of: 
receiving the identification code fiom the medical examination device by the communication 
means; transmitting the identification code periodically to the control device by the 
communication means; and temporally storing the identification code in the memory means 

* o o 

of the control device. 

10 The invention also refers to .a method for automatically communicating an 

identification code between a control device and a medical examination device in a medical 
examination system according to a first embodiment of the invention, comprising the steps 
of: periodically interrogating the control device by tiie communication means for retrieving 
the identification code; and transmitting tixe identification code to the examination device by 

1 5 the communication means. 

The invmtion will be fiirther explained by means of the attached drawing, in 

which: 



20 Figure 1 schematically shows a first embodiment of the device according to 

the invention; 

Figure 2 schematically illustrates the fimctioning of the first embodiment; 
Figure 3 shows a block diagram illustrating the steps of a first embodiment of 
a method according to the invention; 
25 Figure 4 schematically shows a second embodiment of the device according to 

the ulventioI^ and 

Figure 5 shows a block diagram illustrating the steps of a second embodiment 
of a method according to the inv^tion. 

In all figures equal objects are denoted with equal reference numerals. 

30 



Figure 1 schematically shows a first embodiment of medical examination 
system according to the invention. Medical examination system 1 comprises a medical 
examination device, in this preferred embodiment an X-ray device 2, and a wireless control 
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device 3 for remote operation of the X-ray device 2. In the example shown the wireless 
control device is an X-ray foot switch 3 provided with battery supply. 

The foot switch 3 is provided with a radio frequent (RF) transmitter 4 to 
transmit signals comprising control sisals accompamed by an identilication code to the ^ 
5 ray device 2. The X-ray device 2 is provided with a radio frequent receiver 5 to receive said 
signals. 

The examination system 1 further comprises communication means 6 
comprising Jn&a Red transmitter means for automatically periodically transmitting the 
identification code^to the foot switch 3. The feot switch 3 is provided with Infra Red receiver 

10 means 7 for receiving the identification code. In the foot switch memory means 8 are present 
for temporal storage of the identification code. Eraser means 9 are used to erase the 
identification code &om the memory means after a predefined period of time. 

The X-ray device 2 is coupled to the transmitter means 6 to provide the 
identification code. Any unique code may be used as identification code. Preferably the 

15 identification code comprises a room identification code identifying the examination room A 
in which the X-ray device 2 is located. 

The X-ray device 2 is provided with means 10 to verify the identification code 
and is arranged to accept the corresponding control signals when the identification code is 
correct and to reject the corresponding control signals when the identification code is not 

20 correct. ... 

Figure 2 schematically illustrates the fimctioning of the first embodiment of 
the system according to the invention. Two adjacent examination rooms A and B are shown 
that are separated by a wall W- The medical examination system 1 is situated in room A. Jn 
room B another examination system 1 1 according to the invention is located having similar 

25 components as system 1 . The corresponding components of system 1 1 are denoted with 

corresponding reference numerals incremented by 10. System 1 1 comprises: an X-ray device 
12 having an RF receiver 15 and verification means 20, and communication means 16. 

System 1 1 uses the foot switch 3 from system 1 provided with an RF 
transmitter 4, Infra Red receiver means 7, memory means 8 and eraser means 9. 

30 Figure 3 shows a block diagram illustrating the functionitig of the system 

according to the invention when the foot switch 3 is removed from room A and brought into 
room B. 

In step io X ray system 2 in room A sends a room identification cbde Key A 
to the communication means 6. 
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la step 20 commumcation means 6 periodically send flie room identification 
code Key A to the foot switch 3 which is present in room A. In this example one or more 
omni-directional Infrared senders 6 are used. As this provides mnlti-path connections by 
reflection from walls and other objects, the Key A signal will not be blocked by intervening 
5 objects. As Infra Red radiation does not penetrate the walls the signal will be confined to 
room A. 

In step 30 tiie foot switch 3 receives tiie room id^tification code Key A and 
temporally stores it in the memory means 8. 

e « o « 

Jn step 40 the foot switch 3 is removed from room A. 
10 In step SO flie eraser means 9 erase Key A from die memory means 8. The 

eraser means may comprise standard data eraser means that automatically operate after a 
predetermined time period. As the foot switch 3 is located outside room A it can no longer 
receive Key A. 

In step 60 foot switch 3 is accidentally activated and transmits RF control 
15 signals without a valid identification code. 

In step 70 X-ray system 2 and X-ray system 12 may both receive the RF 
signals, but the verification means 10 respectively 20 Avill reject the control signals because 
of the invalid identification code and both the X-ray system 2 and X-ray system 12 will not 
respond to tihe control signals. The verification means 10 can for example be arranged to 
20 compare the identification code accompanying the signals from foot switch 3 to.the room 
identification key A the X-ray system 2 has sent to the communication means 6 in step 10. 
In step 80 foot switch 3 is brought into room B. 

In st^ 90 communication means 16 periodically send the room identification 
code Key B to the foot switch 3. Preferably one or more omni-diiectional Infrared senders 16 
25 are used to assure that the Key B signal will not be blocked by intervening objects and will be 
confined to room B. 

In step 100 the foot switch 3 receives the room identification code Key B and 
temporally stores it in the memory means 8. 

Step 90 is repeated after a predetermined time period. Step 100 will be 
30 performed as long as foot switch 3 is located in room B. 

In step 110 the foot switch 3 is activated and transmits control signals 
accompanied by Key B. 
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In step 120 flie RF receiver 15 receives the signals, the verification means 20 
verify key B as the coirect identification code and of X-ray system 12 acts according to the 
control signals. 

In step 130 RF receiver 5 receives the signals, the verification means 10 verify 
key B as a false idratification code and X-ray system 2 is not activated by the control signals. 

Figure 4 schematically shows a second embodiment of the system according to 
the invention. Medical examination system 21 partly corresponds to system 1. The 
corresponding components of system 21 are denoted with correspondmg refwence numerals 
incremented by 20. System 21 conq)rises: an X-ray device 22 having an RF receiver 25 and 
verification means 30, and a foot switch 23 having an RF transmitter 24, Radio Frequency 
IDentification (RFBD) tag means 27 and memory means 28, and communication means 26 
comprising an RFID reader 26. 

In the memory means 28 of the foot switch 23 an identification code Key C is 
stored. The same identification code Key C is stored in the RFID tag 27. The communication 
means 26 are arranged as interrogation means for periodically retrieving the identification 
code Scorn the foot switch 23. The interrogation means comprise an RFID reader 3 1 and the 
foot switch 23 is provided with an RFID device 27. The RFID reader sends an RF pulse to 
which the RFID tag responds by returning an RF signal comprising the unique identification 
code Key C of the foot switch 23. The area in which the RFID reader is sensitive to the 
response of the RFED tag is typically a few square meters. The RFID reader 26 sends the 
RFID response signal comprising the identification code to the X ray device 22. The RFID 
reader 26 is hereto connected to the X ray device 22 by cable. 

The verification means 30 are arranged to verify the accompanying 
identification code of each incoming control signal for the X ray device 22 witti Key C and 
will thus accept only control signals originating from the control device having Key C as 
unique identification code that has made its presence known in the same examination room 
C. 

It will be clear to a person skilled in the art that one or more foot switches can 
be added to the system in both embodiments allowing the system to be operated fomi various 
different positions. 

Furthermore the medical examination system according to the invention is also 
suitable in a atuaiipn wherem two medical examination .systems are situat^ in the same 
examination room. In both embodiments each control device will then be arranged to send 
control sigjials accompanied by a room identification code as well as a control device' 
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identification code to the corresponding examination device. The control device 
identification code should be unique in the context of an examination room. Said control 
device identification code should also be made known to the corresponding examination 
device. This can be performed by means of techniques known per se in the art. The 
5 verification means will be arranged to only accept the control signals when botti the room 
identification code and the control device identification code are verified. 

In the second embodiment 21 (see figure 4) due to the limited response area of 
the RFID reader 26 the room identification code sent by the RFID tag 27 naturally will reach 

0 • • 

only the RFID reader 26. In the same manner the room identification code sent by the RFID 
1 0 tag of a similar additional system in the same examination room naturally will reach only the 

RFID reader of the additional system. This will reduce the chance of errors occurring in case 

the conomunication of &e control device id^tification code failed. 

In the first embodiment 1 of the invention however, in case of failure to 

conmiunicate the control device identification code, possible errors will now only occur in 
1 5 the same examination room imder direct supervision of skilled persoimel that has the 

possibihty to intervene to prevent real danger. 

Summarizing the invention refers to a medical examination device operable by 

a remote control device, wherein means are provided for automatic assignment of an 

identification code to the control device and/or the medical examination device, which code 
20 is necessary for operation of the medical examination device by the control device. . 

The invention is thus of course not limited to the described or shown 

embodiments, but generally extends to any embodiment, which falls within the scope of the 

appended claims as seen in lig^t of the foregoing description and drawings. 
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CLAIMS: ^ 



1 . Medical examination system comprising a medical examination device and a 
control device to operate the medical examination device, wherein the control device 
transmits signals comprising control signals accompanied by an identification code and 
wherein the examinaticm device is provided withpmeans to verify the identification code and 
is arranged to accept the corresponding control signals when the identification code is correct 
and to reject the corresponding control signals when the identification code is not coirect, 
characterized in that, the examination system further comprises communication means for 
automatically communicating the identification code between the control device and the 
examination device. 

2. Medical examination system according to claim 1, wherein the communication 
means (6; 16) are arranged to receive the identification code from the medical examination 
device for transmittance to the control device. 



15 3. Medical examination system according to claim 1 or 2, wherein the 

communication means are arranged for periodically transmitting the identification code and 
the control device is provided with memory means for temporal storage of the identification 
code. 

20 4. Medical examination system according to claim 1, 2 or 3, wherein the 

communication means comprise Ihfia Red transmitter means and the control device is 
provided with Infra Red receiver means. 

5. Medical examination system according to claim 1, wherein the conununication 

25 means are arranged to receive the identification code from the control device for 
transmittance to the examination device. 
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6. Medical examination system according to claim 5, wherein the cormnunication 

means comprise interrogation means for pOTodically retrieving the identification code firom 
the control device. 



5 7. Medical examination system according to claim 6, wherein the interrogation 

means con^rise an RFID reader and the control device is provided with an RFID tag. 

8. Medical examination system according to one or more of the preceding 
claims, wherein the control device is provided with a radio frequent transmitter and the 

1 0 examination device is provided with a radio frequent receiver. 

9. Medical examination system according to one or more of the preceding 
claims, wherein the identification code comprises a room identification code identifying the 
room in which the examination device is located. 

15 

1 0. Medical examination system according to one or more of the preceding 
claims, wherein the examination device comprises an X-ray device. 

1 1 . Medical examination system according to claim 1 0, wherein the control device 
20 is an X-ray foot switch. 

12. Method for automatically communicating an identification code between a 
control device and a medical examination device in a medical exanoination system according 
to one or more of the preceding claims 1 through 4, and 8 through 1 1, comprising the steps 

25 of: 

a) receiving the identification code firom the medical examination device by the 
conamxmication means; 

b) transmitttag the identification code periodically to the control device by the 
communication means; and 

30 c) temporally storing the identification code in the memory means of the control device. 

13- Method for au^ communicating an identification code between a_ 

control device and a medical examination device in a medical examination system according 
to one or more of the preceding claims 5 through 1 1 , comprising the steps of: 
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a) periodically intenx)gating the control device by the communication means for 
retrieving the identification code; and 

b) transmitting the identification code to the examination device by the commimication 
means. 



PHNLQ20998EPP 

11 14.10.2002 

ABSTRACT: 



The inveation refers to a medical examination system (1) comprising^ 



medical examination device (2) and a control device (3) to operate the medical ex2m§hation 
device. The control device transmits signals comprising control signals accompanied by an 
identification code (Key A). The examination device is provided with means (10) to verify 
the identification code and is arranged to accept the corresponding control signals when the 
identification code is correct and to reject the corresponding control signals when the 
identification code is not correct The examination system further comprises means (6) for 
automatically commmiicating the identification code between the control device (3) and the 
examination device (2). 
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